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Abstract  
Participation rate to education for Romanian population between 15 and 24 years old is situating Romania on the last places 
compared to the other European countries. The paper aim is to establish the main influence factors over the measures 
charactering the high education system evolution in Romania during the world economic crisis. There are differences concerning 
the participation rate to education by gender, the feminine population having a bigger rate, and there are also differences between 
the urban and the rural areas. The main methods used in the paper are discussion the correlation and multiple regression models 
between the scholar population, education human resources, number of graduates of high education, the rate of participation to 
high education and the share of GDP allocated.  Analysis and modeling (correlation analysis, multiple regression models, 
associations analysis) are realized using E-views and Excel programs. The increasing tendency  of the participation rate to 
education can be explained mainly by the increase of the participation rate to high education. If Romania is still behind other 
European countries in spied of the increasing tendency of the cost per student and of 
connected to the high education graduates.    
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1. Introduction. General Considerations concerning the educational system in Romania 
After the Romanian revolution, the years 1990-1994 represented a period of radical change in education in 
general and in higher education in particular. As a result of the continual economic crisis the main part of the state 
funds for education are mainly used for wage payment, while the level of investment is very low, though the system 
comprises 5 million people (students, teaching and auxiliary personnel etc.). Studying the level of instruction one 
can notice that little over a third (38%) of the country’s employed population (approximately 9.5 millions) has 
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medium and high education studies, and out of them only 9% has high education studies and 29% high school level 
studies. The current tendency reflects the fact that in the last few years the coverage rate in higher education has 
drastically declined after dramatically increased between 1990 – 2000. Nevertheless, one can observe the intention 
of universities to amass higher education through an increase in supplied budgeted places. Between 2000-2005 the 
schooled population dropped to 159 thousand students, the most drastic decrease being registered in gymnasiums 
(295.5 thousand. students). According to the publications issued by NSI about all levels of education, private 
alternative is best represented in higher education that occurred after 1990. 
In the present paper we intend to make a study regarding the evolution and further coming phenomena of high 
education in Romania in the period 2001-2011 under the conditions of a reforming process during the global crisis. 
A current request is the quality of high education in the context of the European high education frame and the 
quality standards imposed by the European Commission in implementing the Process of Bologna (Korka, 2009).  
2. Research Method  
The studies regarding the statistical methods applied in high education were based on secondary data from the 
Statistical Yearbook of Romania, as well as from other sources like: the reports of the Ministry of Education and 
from other public institutions. 
The main research methods used for time series are total researches for macro-economical variables that depict 
the educational system (real GDP in education, average real net salary in education, real net-investment in education 
and the population with higher education).   
At the same time the use of multiple regressions for studying the correlation between the indicators that 
characterize the Romanian educational system presumes an estimation of the parameters associated to the multiple 
regression function, achieved through the application of smallest squares method (Andrei and Bourbonnais, 2008). 
Also named variation analysis, the ANOVA (Andrei, Stancu, Iacob et al, 2008) method represents the basis for 
statistical and econometrical description of the complexity of interdependencies between various influence factors.  
3. Analysis of statistical distributions to characterize the evolution of higher education in Romania during 
2001-2010 
An accurate analysis concerning the educational levels of a country’s population implies the description of the 
political, economic, social and demographic frame in time. As a result of the systematically interpreted statistical 
data on education the following indicators, which enable a first description of the higher education system, were 
thus determined:  
x Real GDP in education 
It follows the same distribution as real GDP in economy with an average of 2862.547 million euro in the period 
2001-2010, which is quite an insignificant indicator (coefficient of variation 44.37%> 35%) as the amplitude 
variation is 3447.16 million, the asymmetry is positive and small in value (0,016). There are times in the analysis 
when real GDP value of education was located above the value of 2897.7 million Euros and periods in which GDP 
showed a lower value of the central value of 2897.7 million euro.  
x Average monthly real net salary in education (Real average net monthly salary in education ) 
Macroeconomic indicator dependent on real GDP in education, the economy's real GDP and the total school 
population in education at all levels which recorded an average of 937.8 lei/employer in the period 2001-2010, 
unrepresentative because the value of the coefficient of homogeneity (55.68%) is high – this because between 2005-
2009 the real value of average monthly net salary has doubled in 2005, tripled in 2006 and 2007. Real wages in 
2009 for education average a net monthly amount accounted for 418 euro maximum.  
x Real net-investment in education 
The annual average of real net-investment in education in the period 2001-2010 amounted 209 million Euros 
which has a very low representativeness, slightly over the threshold of 35%, caused by a dispersion degree of 
25570.4 which makes the value of the asymmetry coefficient (0.60 million Euros) indicate a value of real net-
investment in education only a little above its average value of 233.5 million Euros. 
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x Graduate payment 
The annual average for graduate payment in education amounted to 45303.14 thousand Lei/year, an 
unrepresentative indicator because the value of the coefficient of homogeneity (41.8%) is high. This is also 
confirmed by a relatively small and negative value of the skewness coefficient (-0.63).  
x Population with Higher Education (Number of students) 
The average annual value of higher education population was 725 thousand persons with high significance 
(coefficient of variation of 16.92%). The maximum range of variation of 325 thousand persons [907 in the 
2001/2002 2007/2008-582] is low, leading to a small and positive skewness.  
x Degree of coverage in education of all school-age population 
In the period between the years 2001-2010 the coverage degree in education average was 76.15% /year with a 
coefficient of variance not exceeding the 4% (Vx = 3, 93%) and a low skewness. 
x Number of Baccalaureate graduates 
The annual average value of the number of Baccalaureate graduates amounted to 170 thousand persons which 
has a very high representativeness (coefficient of homogeneity of 11.17%). The maximum range of variation of 63 
thousand person is low, because the asymmetry coefficient is also low, even still positive (KSkewness=0.22).  
x Registered unemployed people in Higher Education  
The annual average of registered unemployed people in higher education in the period 2001-2010 amounted 28 
thousand person/year, unrepresentative indicator because the value of the coefficient of homogeneity is high 
(43,50%). This is confirmed by a relatively high positive value of the asymmetry coefficient, over the value of one. 
x Teaching personnel  
In the years 2001-2010 the annual average of teaching personnel was no higher than 31 thousand persons/year, 
with a low coefficient of homogeneity (3,5%), which can also be seen in the value of the maximum range of 
variation (3 thousand persons/year). The asymmetry of this macro economical indicator is negative and relatively 
low (Cas= -0.55). Also, higher education is an upward trend of the average duration of attendance and its specific 
growth rate of coverage of the population of all ages. Increase gross enrolment rate in higher education reflects the 
average duration of attendance and the level of education. 
 
4. Analysis of dependencies between variables that influence and characterize the educational system 
In the second stage of the statistical approach are characterized quantitatively the main dependent variables 
mentioned above. Thus the analysis of complex connections and interdependence of economic and social 
phenomena, elementary statistical methods are often inadequate. Links to statistical analysis is necessary first to 
identify relationships and prioritizing their influence, followed by the analysis of the forms that show causal 
relations and statistical measurement of the degree of correlation. Multifactor ANOVA also allows analysis of the 
indicators characterizing educational system activity due to several factors and default comparison typical values in 
order to determine whether there are significant differences between them.  
4.1. Financial Factors Influencing the Number of students-Model 1 
Analyzing the evolution of population in higher in education during 2001-2010, according to causal variables 
(real GDP evolution in education, average monthly real net salary in education, graduates’ payment, real net 
investment) following results were obtained for the multiple regression function using the multifactorial linear 
regression model (see Table 1): 
  
 
The intensity of the relationship between variables in this model is measured by a multiple correlation ratio 
whose value is 0.86; the relationship between variables is strong and direct. The coefficient of determination shows 
that 74% of the variation in population is explained by the influence of educational variables: real GDP, real average 
net monthly salary in education, real net-investment in education, graduates’ payment. Checking the accuracy of the 
multifactorial regression model and of the multiple correlation ratios, based on Fisher criterion, leads to the 
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following conclusion: because the probability Sig. F is less than 0.05 the multifactorial regression model is valid, 
with a significance level of 0.05 (see Regression output in Table 1.). 
 
Table 1. Multiple correlations between populations with Higher Education (Number of students) as redundant variable and average monthly 
real net salary in education, real net investment in education, real GDP in education, graduate payment as factorial variables 
 
Dependent Variable: NR_STUD 
Method: Least Squares 
Date: 06/25/12   Time: 10:53 
Sample: 2001 2010 




 Coefficient Std. Error t-Statistic Prob. 
C(1)  557906.3  78556.03  7.102017  0.0009 
C(2)  124.0068  216.4213  0.572988  0.5915 
C(3)  559.2781  267.5540  2.090337  0.0909 
C(4) -44.42305  91.02082 -0.488054  0.6462 
C(5)  1.234326  1.454254  0.848769  0.4348 
R-squared  0.867096     Mean dependent var  719837.9 
Adjusted R-squared  0.760773     S.D. dependent var  116871.4 
S.E. of regression  57162.76     Akaike info criterion  25.05205 
Sum squared resid  1.63E+10     Schwarz criterion  25.20334 
Log likelihood -120.2602     F-statistic  8.155303 
Durbin-Watson stat  2.237191     Prob(F-statistic)  0.020398 
The Durbin-Watson test, used in the errors autocorrelation analysis, in Model 1 case, has registered a value 
DWcalc=2.23, value which was compared with the critical statistic values for α=0.05, p=5 and=10; d1=0.69 and 
d2=1.97. It indicates the errors are positively auto correlated. Verifying the normality of errors using Jarque-Bera 
test one observes that JBcalc=2.89 <χ2tabel=11.07 which means that the errors are not normally distributed. 
4.2. Human Resources Factors influencing the Number of students of Higher Education - Model 2 
Analyzing the evolution in number of students, during 2001-2010, accordingly to the causal variables (degree of 
coverage in education of all school-age population, number of Baccalaureate graduates, teaching personnel and the 
registered unemployed people in Higher Education) following results were obtained for the multiple regression 
function using the multifactorial linear regression model (see Table 2): 
  
 
The correlation intensity between this model’s variables measured using the multiple correlation ratios (0.93) 
suggests that this correlation among variables is strong and direct. The coefficient of determination shows that 86% 
of the variation in number of students of higher education is only explained by the influence of variables such as: 
degree of coverage in education of all school-age population, number of Baccalaureate graduates, teaching 
personnel and the registered unemployed people in Higher Education.  
Checking the accuracy of the multifactorial regression model and of the multiple correlation ratios, based on 
ANOVA method leads to the following conclusion: because the probability Sig. F is less than 0.05 the multifactorial 
regression model is valid, with a significance level of 0.05. 
 
Table2. Multiple correlations between populations with Higher Education (Number of students) as redundant variable and the degree of coverage 
in education of all school age-population, number of Baccalaureates graduates, teaching personal, registered unemployed people in Higher 
Education as factorial variables 
 
 
Dependent Variable: NR_STUD 
Method: Least Squares 
Date: 06/25/12   Time: 11:22 
Sample: 2001 2010 
Included observations: 10 
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 Coefficient Std. Error t-Statistic Prob. 
C(1) -2563491  907281.8 -2.825462  0.0369 
C(2)  54599.36  22684.28  2.406925  0.0611 
C(3) -2.991034  3.557839 -0.840688  0.4389 
C(4) -6.714805  28.03992 -0.239473  0.8202 
C(5) -5.642004  3.126430 -1.804616  0.1310 
R-squared  0.933616     Mean dependent var  719837.9 
Adjusted R-squared  0.880509     S.D. dependent var  116871.4 
S.E. of regression  40399.45     Akaike info criterion  24.35787 
Sum squared resid  8.16E+09     Schwarz criterion  24.50917 
Log likelihood -116.7894     F-statistic  17.57991 
Durbin-Watson stat  1.353399     Prob(F-statistic)  0.003786 
The Durbin-Watson test, used in the errors autocorrelation analysis, in Model 2 case, has registered a value 
DWcalc=1.35, value which was compared with the critical statistic values for α=0.05, p=5 and=10; d1=0.69 and 
d2=1.97, does not necessarily imply that the errors are positively auto correlated. Verifying the normality of errors 
using Jarque-Bera test one observes that JBcalc=2.89 <χ2tabel=11.07 which means that the errors are not normally 
distributed. 
5. Conclusions. Improvement directions 
Romania has the lowest level of expenditure on education as percentage of GDP (only 3 to 4% compared with an 
average of 5.22% calculated for the remaining EU members). Therefore our recommendation would be for the 
Ministry of Education to increase this GDP percentage to at least 6% in the immediate period, in order to reach the 
current situation of the other European countries in due time, because in nowadays, Romania is ranked lower than 
other European countries. Resources must be mainly directed towards computers, free access to scientific databases 
for students and teachers and developing new laboratories containing performing equipment, in order to encourage 
practical application of theory presented during courses. Some funds should be concerning for financing students to 
study abroad in order to learn the practical methods already used in other Western educational systems. In 
conclusion, although Romania is still deficient in the efficiency in higher education, there are some indicators such 
as average cost per student, and the average cost of labour, both situated a low level, on one side and very high 
enrolment rate in higher education for high school graduates, can induce a positive change.  
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